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Abstract 
Background: Cardiovascular diseases are the 
major cause of death all over the world. Various 
anthropometric measurements and family history 
can be used for screening and thus early detection 
and prevention of cardiovascular diseases. This 
study determines the risk factors of cardiovascular 
diseases, through history and clinical examination 
based screening, in final year MBBS students of 
Rawalpindi medical university. 
Methodology: It is an observational cross-
sectional study conducted on final year students of 
Rawalpindi Medical University. 106 students, 74.5% 
females and 25.5% males, were included in the study 
with mean age of 22 years. A self-devised 
questionnaire was used for data collection. Body 
Mass Index (BMI), Waist-to-Hip Ratio (WHR), Waist-
to-height Ratio (WHtR), blood pressure and family 
history of cardiovascular diseases were used to 
evaluate the risk of cardiovascular diseases in the 
participants. 
Results: Data analysis revealed that 68.9% 
participants had low risk, 30.2% had moderate risk 
and 0.9% had high risk to develop cardiovascular 
diseases. 
Conclusions: The study shows that all the above 
variables have positive association with the risk of 
cardiovascular diseases among which BMI, WHtR 
and WHR are most significant. 
Key words: Cardiovascular diseases, screening, 
Body Mass Index, Waist-to-height Ratio (WHtR), 
Waist-to-Hip Ratio (WHR), Blood pressure, family 
history, Ischemic Heart Disease (IHD), Diabetes 
mellitus, Stroke, PVD, Hypertension, Dyslipidemias. 
 
Introduction 
Cardiovascular diseases are the major cause of death 
causing >17 million deaths each year all around the 
world. These diseases account for almost 30% of all 
deaths in the World. 80% of these occur in under 
developed and developing countries.1 Researches 
show that the prevalence of cardiovascular diseases in 
Pakistan is from 18% to 46% as compared to the other 
South Asian countries2.They cause above 100,000 
deaths every year, i.e.12% of all-cause mortality.3 
Obesity, hypertension and dyslipidemia are the major 
risk factors of cardiovascular disease.4 Increased BMI, 
increased waist-to-hip ratio or waist-to-height ratio 
leads to congregation of these risk factors and 
increased prevalence of cardiovascular diseases.5 Most 
of cardio metabolic diseases occur due to any one of 
these risk factors, however their knowledge and 
awareness is extremely low especially in young 
population.4 It is also established that that these factors 
tend to reinforce each other and aggravate their 
intensity with increasing age.6 Obesity has association 
with coronary artery diseases.7 Body Mass Index is 
used as the most simple measure of body size and is 
often used as a determinant of frequency of obesity in 
a population.8 Ongoing studies and researches have 
shown that increased body mass index (BMI) 
especially visceral fat has strong association with 
hypertension and predicts the development of cardio 
metabolic diseases.9 Different cross-sectional studies 
have shown waist circumference, waist-to-hip ratio 
and waist-to-height ratio better predictors of 
cardiovascular diseases and diabetes mellitus as 
compared to BMI.10 Dyslipidemia is characterized by 
hypertriglyceridemia, increase in cholesterol levels, 
low HDL and high LDL. It is associated with insulin 
resistance, abdominal fat and hypertension. Thus 
dyslipidemia has association with increased risk of 
cardiovascular diseases.11 History of cardiovascular 
diseases in parents, grand-parents or siblings is known 
to be strongly associated with myocardial ischemia. So 
suggestive family history is an important predictor of 
cardiovascular disease.12 
No research has been conducted related to 
determining the risk factors of cardiovascular diseases 
in youth of our area yet. People are generally less 
concerned about their diet, health and lifestyle during 
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youth until diagnosed with a cardiovascular disease in 
late adulthood. By 2030, the number of people 
predicted to die from cardiovascular diseases is 23.6 
million.13 Identification of cardiovascular disease risk 
factors at an early age is thus important. So that high-
risk individuals can be made more careful about their 
health and its related further evaluation. Our study 
will determine the risk factors of cardiovascular 
diseases through history and clinical examination 
based screening. This will aid in early identification of 
high-risk families, thus helping in prevention and 
early treatment with good prognosis. 
 
Materials and Methods 
This observational cross-sectional study was 
conducted from January 2017 to May 2017 at 
Rawalpindi Medical University after approval of 
Institutional Research Forum. Sample size was 
calculated as 106 keeping the margin of error 5%, 
confidence level 95%, population size 339 (strength of 
Final year MBBS class) and response distribution 
11.2%. Final Year Medical students were included in 
study after informed consent employing probability-
simple random sampling. These students were not 
known to be suffering from any cardiovascular 
disease. 
The following variables were evaluated in all 
individuals: body-mass index (BMI), waist-to-hip ratio 
(WHR), waist-to-height ratio, blood pressure and 
family history of ischemic heart disease, stroke, 
peripheral vascular disease, hypertension, diabetes 
mellitus and dyslipidemias. Height was measured by 
instructing the participants to stand as straight as 
possible with their back against a wall, feet were flat 
on the floor and shoes were removed.14 A point was 
marked at the level of vertex on the wall and then 
height was measured from that point to floor with a 
metal-tape. Weight was measured using a weighing 
machine. BMI was calculated by using the formula of 
weight/height squared (kg/m2) and was classified 
into four categories: underweight (BMI < 18.5 kg/m2), 
healthy (BMI 18.5-24.9 kg/m2), overweight (BMI 25.0-
29.9 kg/ m2) and obese (BMI > 30.0 kg/m2).14 The 
waist-circumference was measured using a measuring 
tape from the front at the narrowest point between the 
iliac crest and rib cage after full expiration.15 Hip 
circumference was measured using a measuring tape 
from the side at the maximal extension of buttocks.15 
Waist-to-height ratio was calculated by using the 
formula of Waist-circumference (cm)/Height (cm) x 
100 and was classified into four categories: 
underweight (WHtR<43%), healthy (WHtR 43-52%), 
overweight (WHtR 53-62%) and obese (WHtR >63%). 
Waist-to-hip ratio was calculated by using the formula 
of Waist-circumference (cm)/ Hip-circumference (cm) 
and was classified into three categories: normal weight 
(males: < 0.95, females: < 0.8), overweight (males: 0.96- 
1.0, females: 0.81- 0.85) and obese (males: > 1.0, 
females: > 0.85). Blood pressure was measured using 
analogue sphygmomanometer by placing the cuff 
around mid-arm circumference with arm in semiflexed 
position and was participant was classified as: 
hypotensive (B.P: 70/40 mmHg to 90/60 mmHg), 
normotensive (B.P: 91/61 mmHg to 120/80 mmHg), 
borderline (B.P: 121/81 mmHg to 140/90 mmHg) and 
hypertensive (B.P: > 141/91 mmHg). Family History of 
above mentioned cardiovascular diseases in first 
degree relatives i.e. mother, father, siblings and 
grandparents was taken from the participants.  
All the data was entered and analyzed using SPSS 
version 22. All the categorical variables like gender, 
category of BMI, category of WHtR, category of WHR, 
category of blood pressure and suggestive family 
history were expressed as frequencies and 
percentages. All the continuous variables like age, 
BMI, WHR, WHtR and blood pressure were expressed 
as mean + standard deviation. A scoring system was 
devised to categorize the results of our study into 
three groups i.e Low risk(score: 10-19), Moderate 
risk(score: 20-29) and High risk(score: 30-39). 
 
Results 
Out of 106 participants, 79 (74.5%) were females and 
27 (25.5%) were males with a mean age of 22 + 1.078 
years, with youngest being 20 years and oldest 26 
years. The results of our study have been compiled in 
the following table. 
Table-I   Results 
Variables Low Risk Medium 
Risk 
High 
Risk 
Mean Age 21.99 22 23 
Frequency of 
Gender 
Males = 
20 
Females = 
53 
Males = 7 
Females = 
25 
Males = 0 
Females = 
1 
Mean BMI 21.1 23.5 21.3 
Mean WHtR 45.7 51.6 50 
Mean WHR 0.78 0.83 0.86 
Mean systolic 
B.P. 
115 118 110 
Mean diastolic 
B.P. 
77 78.6 70 
Positive family 
history of IHD 
38.9% 
(N=37) 
87.5 
(N=28) 
0 
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Positive family 
history of 
stroke 
13.7% 
(N=10) 
46.9% 
(N=15) 
0 
Positive family 
history of PVD 
2.7% 
(N=71) 
6.2% 
(N=2) 
0 
Positive family 
history of HTN 
74% 
(N=54) 
96.9% 
(N=31) 
0 
Positive family 
history of DM 
50.7% 
(N=37) 
87.5% 
(N=28) 
0 
Positive family 
history of 
dyslipidemias 
20.5% 
(N=15) 
43.7% 
(N=14) 
0 
*BMI-Body Mass Index, WHR-Waist-to-Hip Ratio, 
WHtR, Waist–to-height Ratio 
 
The significance of correlation between variables and 
risk of cardiovascular diseases is shown in the Table-II. 
 
Table-II Correlations of variables with the risk of 
cardiovascular diseases 
        Variable    P-Value Significance 
Age 0.036 Not Significant 
Gender 0.074 Not Significant 
BMI 0.302 P>0.01 Significant 
WHtR 0.453 P>0.01 Significant 
WHR  0.521 P>0.01 Significant 
B.P 0.088 Not Significant 
Family History of 
IHD 
0.246 P>0.05 Significant 
Family History of 
Stroke 
0.312 P>0.01 Significant 
Family History of 
PVD 
0.073 Not Significant 
Family History of 
HTN 
0.335 P>0.01 Significant 
Family History of 
Diabetes 
0.419 P>0.01 Significant 
Family History of 
Dyslipidemias 
0.208 P>0.05 Significant 
 
Discussion 
This is the first study that has aimed at evaluating the 
risk factors of cardiovascular diseases in young adults 
(20-26 years old) in Rawalpindi. The prevalence of 
cardiovascular diseases is 18% to 46% in Pakistan as 
compared to other South Asian countries and are 
cause of 100,000 deaths every year.2 A study 
conducted on anthropometric measures as predictors 
of cardiovascular disease risk factors in the urban 
population of Iran with 991 men and 1188 women 
aged 15 to 64 years shows 49.6% males and 53% 
females are overweight and obese3 as compared to our 
study conducted on a much smaller sample which 
shows 22.2% males and 11.4% females are overweight 
and obese according to BMI (BMI > 25 kg/m2).  
Obesity has extended to global epidemic magnitude in 
both children and adults and is associated with a 
number of comorbidities, including type II diabetes 
mellitus, hypertension,  dyslipidemia, and other major 
cardiovascular diseases.16 A similar study conducted 
by Dalton et al in Australian population showed that 
15.8% of people were obese according to WHR.17 Our 
study shows 17.9% (22.2% males and 16.5% females) 
are overweight according to WHtR and 32.1% (7.4% 
males and 40.6% females) are overweight and obese 
according to WHR. The results depict that WHR has 
the most significance in determining the risk of CVD. 
This is in accordance with the results of a study 
published in European heart journal, according to 
which WHR has been observed to be the best predictor 
of risk of cardiovascular diseases as measurement of 
hip circumference is included in it and hip 
circumference is inversely related with dyslipidemias, 
hypertension, diabetes, cardiovascular diseases and 
even death.18  
Cardiovascular diseases (CVD) are among the leading 
causes of death worldwide with hypertension at the 
highest rank.19 A similar study conducted in Uganda 
on medical students (sample size: 180, mean age: 22 
years) showed the prevalence of  pre-hypertension and 
hypertension as 18.8 and 14 % respectively19  whereas 
in our study the prevalence of pre-hypertensive and 
hypertensive individual is 17.9% and 3.8% 
respectively. 
Family history has shown to be a risk factor for a 
majority of chronic diseases of public health 
significance, including cardiovascular disease and 
diabetes.20 Most early cardiovascular-related events 
(coronary heart disease, stroke, hypertension, and 
diabetes) in the population occur in families with a 
positive family history of cardiovascular disease.21 In a 
large cohort in Utah, they found that having two or 
more first-degree relatives with CHD identified 8% of 
the population with relative risks of 3.3 to 5.9 for CHD 
before age 50.20 A similar research conducted on school 
children in Hyderabad, Sindh showed that a positive 
family history (in first degree relatives) of ischemic 
heart disease, hypertension and diabetes was present 
in 4%, 23% and 16% of children respectively3 as 
compared to 46.3%, 80.1% and 62.3% of participants in 
our_study. 
Another study showed that the presence of 
dyslipidemia was associated with a positive family 
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history of diabetes, dyslipidemia, and hypertension.22 
Our research showed that 27.3% of participants had a 
positive family history of dyslipidemia, 23.6% had a 
positive family history of stroke and only 3.8% had a 
positive family history of peripheral vascular disease. 
Overall 30.2% and 0.9% participants were in moderate 
risk and high risk groups for development of 
cardiovascular diseases as concluded be evaluating all 
above variables in our study. 
 
Conclusion 
Anthropometric measurements like BMI, WHR and 
WHtR ; blood pressure and family history of  IHD, 
HTN, stroke, diabetes mellitus, PVD and 
dyslipidemias are associated with increased risk of 
cardiovascular diseases. Among these BMI, WHR and 
WHtR has larger effect on increased cardiovascular 
diseases risk, with WHR being the best predictor. 
Moreover family history of IHD, HTN, diabetes and 
dyslipidemia are more significantly correlated to 
cardiovascular risk as compare to PVD. 
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